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English Translation of Japanese Patent Publication No. 40* 10870 

Area Measurement Apparatus 

Brief Description of the Drawing 

The drawing shows fundamental mechanism of the present invention. 

Detailed Description of the Invention 

The present invention relates to an area measurement apparatus, 
Particularly, a fiber optics image converter is employed. A figure of an 
arbitrary shape is divided into a plurality of linear images, which are 
converted into circular images. The area of a figure of an arbitrary shape is 
readily measured by a rotation scanning mechanism. 

The conventional planimeter used to measure the area of a figure 
having a complicated shape has poor accuracy and is tedious in operation. In 
the case where a portion of the figure differs in light transmittance or 
reflectance as compared to other portions, light is directed from below or 
above the figure and the figure plate is scanned uniformly with a photocell or 
a photomultiplier tube. Although the area can be measured based on the 
ratio of time the light enters the photocell to the time when light does not 
enter the photocell, it was difficult to provide a scanning mechanism of high 
speed and high accuracy in practice- 

The present invention offers an area measurement apparatus that can 
measure an area at high speed and also accurately. Although the area must 
be scanned in order to obtain a proper measurement of the area, it is 
convenient to use scanning radiant for scanning at high speed. Since such a 
medxaniem becomes complicated and difficult as described above, the present 
invention employs fiber optics to facilitate image conversion, and the image 
resolution is extremely high. Fiber optics allows image transmission. 
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Furthermore, since the resolution is determined generally by the diameter of 
the fiber, imag o resolution is allowed up to those as fine as 0.002 inches in 
unit size. Furthermore, by virtue of flexibility thereof a linear image can be 
converted into a circular imag 0, Taking advantage of these characteristics, 
an arbitrary shape, even of a complicated pattern, can be divided into a 
plurality of linear images. The level of brightness of each unit pixel is 
directly converted for a circular image, which is subjected to a rotation 
scanning mechanism. Therefore, the mechanism is simplified. By moving 
the target area for every one round of the rotation mechanism, the entire area 
of the figure can be scanned, 

An embodiment o£ the area measurement apparatus of the present 
invention will be described with reference to the drawing. 1 designates a 
figure plato, and V indicates a figure of a complicated shape thereon. 2 
designates a light source that emits light from the backside of the figure plate. 
3 designates fiber optics; 4 designates a rotor plate! 5 designates a lens! and 6 
designates a photomultiplier tube, A linear image A in contact with the fiber 
optics figure plate is converted into a circular image B. Since one element of 
the circular image enters photomultiplier tube 6 via lens 5, One rotation of 
rotor plate 4 correspond? to the photomultiplier tube horizontally scanning 
the figure plate. Therefore, the unit element of the linear image wiU be 
converted into photocurrent for transmission. Since figure plate 1 moves in 
the direction of the arrow for a predetermined length with respect to the 
rotation of rotor plate 4, the figure plate will be entirely scanned at an elapse 
of a predetermined time, Since there is a light source at the backside of 
figure plate 1, the brightness/darkness of the image is directly converted into 
photocurrent by photomultiplier tube 6. A voltage of a rectangular waveform 
appears at the site corresponding to the pattern. This is amplified by an 
amplifier 7, This gate signal from amplifier 7 is applied to a gate circuit 9 
together with the output of a clock pulse generator 8. The output pulse count 
is proportional to the linear ima ge of the figure. By reading out this pulse 
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count through a counter 10 and reading the integral value of the pulse count, 
a correct display of the area of the figure can be obtained. In the case where 
the figure differs in reflectance measurement can be obtained in a similar 
manner by placing the light source in front of the figure plate, 

Thus, the present invention allows an area to be measured at high 
speed and accurately even if the figure has a complicated shape, as long as the 
light traftsmittance or reflectance of the figure differs. The accuracy of the 
area depends upon the frequency of the clock pulse. 

Claim 

1. An area measurement apparatus measuring an area of a figure 
having an arbitrary shape on a figure plate, adapted to convert a linear image 
on the figure plate into a circular image, photoelectric- converting each 
element of the linear imago by a rotation scanning mechanism, providing the 
photoelectric conversion as a gate signal to a gate circuit together with a clock 
pulse to read out the area of the figure by the integral value of the output 
pulse. 
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